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A Report of Progress 
Volume XIV W inter 1963 Number l 
P ublished quarterly by the Agricultural Experiment Station, 
South Dakota State College, College Station, Brookings, 
South Dakota. This publication w ill be sent free to any resi-
dent of South Dakota in response to a w ritten request. 
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MESSAGE FROM THE DEAN AND DIRECTOR 
Progress on research projects conducted by the South Dakota Agricultural 
Experiment Station during fiscal year 1961-62 ( ending June 30, 1962) is sum-
marized in this annual report. The information should be of interest to the people 
of South Dakota and the Regents of Education, as well as the president of South 
Dakota State College. 
Highlights of agricultural research in the several departments and the 10 
outlying research locations are presented briefly. Not all projects yield new re-
sults each year and many experiments require several years of continued patient 
observation and statistical evaluation before findings can be applied to practical 
use. While we urge you to read the entire report to gain a broader understanding 
of our research program, it is appropriate to call special attention to some of the 
outstanding contributions made during the past year. 
1. Twenty years of research on a Vienna Silt Loam at the East Agronomy 
Farm at Brookings was completed just a few months before the untimely death 
of Dr. Leo F. Puhr, a 27-year veteran of the Agronomy and Soils Department 
who initiated this experiment. Dr. Puhr's work will be extremely helpful in 
making recommendations on crop rotations, tillage techniques, and fertilizer 
applications for this type of soil in years to come. 
2. Five years of experimentation have been concluded on the use of chemicals 
as a means of insect control on alfalfa used for seed production. The use of chem-
icals to control insects has been shown to yield profits of as high as $4.80 per acre 
through increased seed yields. 
3. A wide range of chemicals, crop rotations, and control practic~s has led 
to more effective methods for control of noxious weeds. One, for example, is field 
bindweed, estimated to have cost farmers troubled with this pest in eastern South 
Dakota $75-$80 per acre over a 10-year period in reduced corn and small grain 
production. 
4. The use of colchicine as a tool to speed basic research on plant genetics is 
yielding some interesting and basic results. Marked chromosomes in the heter-
osygous condition in sorghum separate and become double in the homozygous 
condition following treatment with colchicine. The immediate fixation of char-
acteristics in new varieties can be thus affected. 
5. During the year Peter Piper Pepper and a large-seeded high-yielding inter-
mediate wheat grass named Oahe were released; South Dakota 56-53 experi-
mental winter wheat variety was increased for further evaluation; and Sparkle 
strawberry was tested for a second year. In the 1962 tests the 56-53 wheat topped 
the regional yield test at Brookings and showed good resistance to race 56 rust 
at all locations. This was the rust that caused serious damage on winter wheat 
during the 1962 crop year. 
Only time can assess the full value of the research results listed in this 1961-62 
annual report. We can say, with assurance, that without the support of the 
people of South Dakota progress in research would be slow indeed. As Director 
of the Experiment Station and speaking in behalf of the staff, it is a pleasure to 
express my appreciation for your interest and continued support and express 
the hope that we will have the confidence and support of the people of South 
Dakota in the years ahead as we work on the ever-challenging problems con-
fronting agriculture. 
Orville G. Bentley 
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Research Annual Report: 
agronomy 
Evaporation Studies 
A cooperative experiment with the U. S. Depart-
ment of Interior has been initiated to study factors 
affecting loss of water by evaporation from free water 
surfaces of lakes and ponds. Also included is the 
measurement of the effect of thin films of high molec-
ular weight organic compounds in reducing evapora-
tion from these surfaces. Preliminary estimates in-
dicate a 24% reduction in evaporation losses by use 
of these films. Pactola Reservoir in the Black Hills 
has been selected for the site of field work. 
The equation developed recently to describe the 
movement of oxygen in soils ( an important factor 
governing rate of development of crops) has been ex-
panded to cover a considerable number of days follow-
ing a soaking rain or an irrigation. The information 
so developed will be very helpful in assessing the need 
of drainage improvement to facilitate crop growth in 
newly irrigated areas and naturally poorly drained 
areas. 
Vienna Silt loam Studies 
Twenty years of rotation, tillage and fertilizer 
experimental work on Vienna silt loam soils were 
concluded and summarized. The results are available 
m a complete report. ( South Dakota Agricultural 
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Experiment Station Bulletin 508.) Subsurface tillage 
with crop residues returned to the land and nitrogen 
or nitrogen plus phosphorus fertilizer added im-
proved corn yields quite markedly, especially in years 
of subnormal rainfall. 
N Plus N and P Gives Good Responses 
Nitrogen and nitrogen plus phosphorus gave good 
yield responses with oats, wheat, and corn in most 
cropping systems; yield increases of fertilized plots 
over no treatment plots increased as time progressed. 
Nitrogen losses from the soil during the 20 years of 
experiments were greatest from land continuously · 
cropped to corn or sorghum, and least from soil pro-
ducing continuous rye. Nitrogen losses were markedly 
reduced by the return of crop residues to the soil. 
Continuous cropping to corn reduced the available 
phosphorus from 107 to 33 pound per acre in 18 
years, whereas a corn-oats-wheat rotation reduced 
it to 55 pounds per acre in the same time. 
Phosphorus Levels Studied 
The application of 20 pounds of P:!Oii per acre 
per year maintained the available phosphorus level 
in the soil at least as high as it was at the beginning 
of the experiment in all cropping systems when phos-
phorus was used. In all experiments measuring fertil-
ity effects, and where fertility was maintained at an 
adequate level, tillage requirements to maintain satis-
factory crop yields were much less than on plots not 
fertilized. 
In continuous cropping studies maintained for 20 
years, the effect of nitrogen and phosphorus fertiliz-
er on crop yields increased sharply in the last 3 years. 
Fertilizers raised wheat yields least ( about 1 bushel), 
oat yields 14 bushels, rye yields 10 bushels, barley 
yields 10 bushels, and corn yields 13 bushels as an 
average for 1959-61. 
Soil Surveys 
In soil survey, field investigations and mapping 
were continued in Mellette and Kingsbury Counties 
and field reviews conducted in Shannon, Union, Davi-
son, Lincoln, Roberts, Todd, Mellette, Edmunds, and 
Lake Counties. Intensive gridding of research farms 
and substations was continued to get accurate soil 
knowledge of experimental locations. Soil survey 
plans are coordinated with the Soil Conservation Soil 
Mapping Program. 
Wheat Breeding 
The wheat breeding project has resulted in one 
experimental line being purified and increased during 
1962. The line, S. D. No. 5653, topped the regional 
yield test at Brookings in 1962 and shows very good 
resistance to race 56 stem rust. 
Irrigation 
Light applications of water-asphalt emulsion 
mulches sprayed on the soil surface were tested at 
the Redfield Irrigation Experimental Farm. Bands of 
spray 8 inches wide were sprayed over rows of planted 
sorghum. Although the mulches increased early sea-
son soil temperatures by 3 to 5 degrees Fahrenheit, no 
beneficial effect could be detected on seedling vigor 
or emegence. There was no effect on yields. Maximum 
yields of grain sorghums occurred when planting was 
delayed until the soil temperature at the two inch 
depth under natural conditions was 70-75° F. 
New Nitrogen Test 
A wet combustion method for determination of 
organic matter and nitrogen in soils has been adapted 
to South Dakota. It is now being used as a standard 
testing procedure on all soil samples sent in for fertiliz-
er recommendations. It is anticipated that this 
method of evaluating nitrogen requirements will re-
sult in much more precise fertilizer recommendations 
than was possible in the past. 
Colchicine Tests 
The reason for the true-breeding nature of mutants 
in sorghum obtained after treating seedlings with a 
drug, colchicine, has been found by putting a marker 
on the chromosomes ( carriers of the breeding materi-
al) so they may be distinguished from their homo-
logues or counterparts. This has been done by irradia-
tion with Cobalt 60, a source of gamma rays. The 
behavior of such marked chromosomes was then fol-
lowed after treatment with the drug. Under the in-
fluence of the drug the marked chromosomes separat-
ed from their unmarked counterparts within the cell 
and then, when in a new cell, they doubled to restore 
the original number. A cell formed in this way may 
form a new growing point and produce an entirely 
different plant which breeds true immediately. The 
adaptation of this method has made possible the im-
mediate forrp.ation of new sorghum inbred lines and 
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hybrids and will be extremely useful when adapteL 
other crop breeding. 
Alfalfa Breeding 
In alfalfa breeding, two new pasture type syn-
thetics have been produced and are undergoing pre-
liminary evaluation at Highmore. Seed of a new 
experimental hay type was obtained for future evalu-
ation. Breeding programs were continued for the de-
velpment of hardy clones of alfalfa resistant to the 
spotted leaf aphid. 
Weeds and Weed Control 
Studies of combinations of crops, cultivation, and 
chemicals to eliminate and prevent reinfestation of 
leafy spurge and Russian knapweed were made. 
Timely use of intensive cultivation and 2,4-D applica-
tion made it possible to eliminate 95% of the leafy 
spurge in 4 years with such rotations as brome-brome-
wheat-corn, oats-sudan-wheat-corn, or sudan-rye-
wheat-corn. One application of 2,4-D each year pre-
vented reinfestation for 4 years. Results with knap-
weed appear to be similar but final results have not 
been obtained. 
Herbicides Tested 
Numerous pre-emergence herbicides were tested 
for annual weed control in corn, sorghum, soybeans, 
and sugar beets. Atrazine, simazine, amiben, CDAA 
and TCA were still effective, but prometryne, linuron 
and Tillan looked like they might replace some of 
them. 
The use of Avadex or barban in conjunction w ir h 
2,4-D or M.CPA in wheat and barley and 2,4-D or 
MCP A and dalapon in flax indicated that good con-
trol of wild oats, broadleaved annuals and foxtails 
could be obtained without crop damage. 
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animal science 
Animal Science research is concerned with all 
aspects of livestock production. Research is being 
conducted with beef cattle, sheep, and swine and 
includes work in animal breeding, nutrition, man-
agement, physiology, and meats. 
Beef Cattle Research 
During the past 2 years, 184 Hereford steers from 
29 sires have been carried through a post-weaning 
feeding period and extensive carcass data collected 
after slaughter. Conformation at the beginning of 
the post-weaning feeding period was not a good in-
dicator of rate of gain in the feedlot, final conforma-
tion, or final condition at the end of the feeding 
period. Contrary to a popular belief coat color at the 
beginning of the test was not related to subsequent 
rate of gain, finaJ conformation, or final condition. 
Selection indices developed from this same date sub-
staniate earlier findings indicating the importance 
of including weaning weight and rate of gain or fin-
al weight in the selection of breeding stock. 
Grazing Studies Continued 
Reasearch at the Cottonwood Station was contin-
ued on wintering and summer grazing levels for 
most profitable range beef production. Winter gains 
greater than .50 pound per day were of no advantage 
for range calves sold the following fall except possi-
bly when grazed on excellent condition summer 
range. Summer gains of .33, .83, and 1.16 and year-
long gains of .51, .78, and .87 pounds per head daily 
were obtained from heavy, moderate, and light -sum-
mer grazmg. 
Steer calves wintered on rations of prairie hay and 
protein supplement or on a limited feed of barley 
consumed satisfactory amounts of minerals when 
given a mixture free-choice or when offered several 
ingredients on a free access, free-choice basis. Anti-
biotic feeding to steer calves during the wintering 
period appears to be beneficial for disease control 
during stress periods and in improved gains, especial-
ly when a high feeding level-300 mg. daily for 3 
weeks-is followed by continuous feeding of a low 
(75 mg. daily) level. 
Corn Silage Still Good 
Corn silage feeding continues to be a good method 
of producing beef. Forage sorghum is being compar-
ed to corn silage for feed produced from a given 
acreage and beef produced from this feed. Silage 
from one acre of corn plus 981 pounds of linseed 
meal produced 1168 pounds of beef. Silage from one 
acre of forage sorghum plus 1426 pounds of linseed 
meal produced 1307 pounds of beef. The rate of gain, 
carcass quality, and dressing percentages were in fa-
vor of corn silage. Adding cracked shelled corn to 
the silage rations for the last 71 days of a 183 day 
feeding period did result in higher average per head 
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daily gains but carcass grades were not greatly im-
proved. 
Several different types of high concentrate rations ) 
were fed to fattening steers during this year. Rations . 
composed of 20% ground alfalfa hay and 80% corn 
produced greater and more economical gains than 
did rolled barley or ground ear corn. Adding 5% 
molasses to barley rations had little effect but 15% 
hay in the mixture improved gain. Rations compos-
ed of rolled barley appear to be improved little, if 
any, by a protein supplement. Rations containing 
about 10.6% protein and 1.9 mg. carotene per lb. 
and composed of 20% alfalfa hay and 80% corn 
were not improved with additional protein and vi-
tamin A. Cattle depleted of vitamin A were fed 
barley rations supplemented with vitamin A. It ap-
pears that 2,000 I.U./100 lb. of body weight repre-
sents a safe, practical level for fattening cattle. 
Laboratory tests conducted to determine factors 
affecting digestibility of plants indicate cutting date, 
leaf number, plant height, and grazing rate appear 
to have an effect on digestibility. Among trends ob-
served were the following: (1) the first leaf emerg-
ing was the least digestible with the last leaf the 
most digestible, (2) leaves taken from plants hav-
ing the same number of leaves from heavy grazing 
were more digestible than from a comparable plant 
from a lightly grazed pasture, (3) leaves are more 
digestible than the sheath from which it emerged, 
and ( 4) leaves removed from plants of the heavily 
grazed · pastures were more digestible than similar 
sheaths from the lightly grazed pastures. 
Swine Research 
Dehydrated alfalfa meal and protein level in 
brood sow rations appeared to influence the num-
ber of eggs ovulated and the number of fetuses after 
25 days of pregnancy. Sows fed 5 or 10% alfalfa 
meal farrowed less stillborn pigs than those fyd 
zero or 2.5% alfalfa. 
A new antibiotic, tylosin, appeared to be bene-
ficial for the baby pigs when provided in the creep 
ration, orally at birth, or in the drinking water for 
4 days after weaning. Heavier pigs and a decreased 
incidence of scours were noted. Cereal grains are 
known to contain a poor quality of protein because 
of a deficiency of certain amino acids. Lysine is the 
amino acid most apt to be deficient in most swine 
rations. During this past year it was found that pigs 
fed sorghum grain rations with .1 or .3% of added 
lysine grew nearly 11 % faster and slightly more 
efficiently than pigs fed these rations without lysine. 
At the present time lysine is quite expensive but as 
cheaper sources become available it will no doubt 
find a place in swine rations·. 
Malting Barley Good Feed 
Malting barley of a poor quality that would be 
discounted in price at marketing was shown to be 
a good swine feed and similar in value to feed bar-
ley and corn. Pelleting of such a ration did not con-
sistently increase rate of gain. Wet-slurry type ra-
tions provide another good method of feeding 
swme. 
Three of ten started inbred Yorkshire lines are 
being continued toward the development of high 
producing lines. Reduced performance as the result 
of accumulating inbreeding is noted. Selection with-
in the Duroc line for minimum backfat is being con-
tinued. Improvement of the Hampshire line from 
introduced outbred gilts is being accomplished. 
Research is in progress on levels arid rations of 
progesterone and estrogen for the synchronization 
of estrus in both swine and sheep and as a post-con-
ception treatment to reduce mortality loss of lambs. 
Successful results in this area would lead to an in-
crease in artificial insemination and the production 
of off-season lambs. 
Sheep Research 
Early shearing of ewes had little effect on fertility 
as indicated by the number of services per concep-
tion . Lambing percentage was higher for the late 
sheared ewes. Weaning weights at 120 days were 
larger for early lambs. It required over 200 days for 
the late lambs to reach market weight while the 
early lambs were marketed at 158 days and at a 
somewhat heavier weight. Selling price was also 
higher for early lambs. Late lambs can be as profitable 
as early lambs but management is important in mak-
ing the most profit. 
Stocking Rates for Range Ewes Determined 
The cumulative effects of various summer grazing 
treatments on range ewe production and the effect of 
levels and lengths of time of concentrate feeding for 
wintering bred range ewes are being studied at the 
Antelope Range Field Station in Harding County. 
The optimum stocking rate for continuous grazing 
on ranges of this type appears to be about .68 acre 
per ewe per month. Response to winter supplemental 
feeding appears to be conditioned by summer grazing 
intensity and summer grazing response conditioned 
by the plane of nutrition in the winter. 
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agricultural engineering 
Corn Drying 
Six years experimental work on drying of corn 
harvested with a picker sheller has been recently sum-
marized. Three methods of drying the shelled corn 
were used-cold air, supplemental heat in bin drying, 
and batch drying. All systems do the job successfully, 
but each requires specialized management techniques. 
Costs of drying vary from 3 to 10 cents or more per 
bushel. This cost does not include field harvesting, 
hauling, or bin costs. 
Feed Handling 
The design of the farm feed storage and feed hand-
ling center is being studied . The centralized feed 
handling center is being emphasized in these studies 
with the possibility of including an expanding cluster 
of storage facilities. The development of low voltage 
flexible sequence controls for livestock feeding systems 
is being continued. By monitoring existing installa-
tions, an evaluation of acceptance and the reliability 
of operation of the control can be obtained. 
Three new control units were developed-to oper-
ate silo unloaders and winch mechanisms, to operate 
tube feeder and diverter board, and to operate a vibra-
tory feed meter at one of two preselected rates. The 
controls are being utilized in beef feed lot automation 
to meter, mix, and distribute different rations to four 
lots of cattle on feeding trials. The reliability and ac-
curacy of controls as well as the electrical energy re-
quirements of this type feeding system needs to be 
known. 
Swine Housing 
A comparison of different management systems 
and environmental factors in swine housing are being 
made by comparing rate gain of swine housed on con-
ventional floor systems and on slotted floors. These 
systems are in both insulated and uninsulated houses. 
A sanitary lagoon for manure disposal is being used. 
Size and depth requirements for the lagoon is under 
study. In cooperation with the Animal Science De-
partment, records are being maintained of labor 
requirements for both feeding and cleaning of pens. 
Truss Testing 
Plans are now available for the construction of a 
truss using an all nail joint in place of the nail-glue 
type joint specified in former plans. The all nail type 
joint uses plywood gussets with nails as the method of 
joining the truss members. Several of the new trusses 
were built and tested on the hydraulic truss testing 
machine and proved to be more than adequate for use 
under conditions prevailing in South Dakota. The 
plans are available for any span up to 40 feet using a 
4-12 slope and a spacing of 4 feet on centers. 
Accelerated tests equivalent to 10 years service 
show that the changes of moisture content in wood 
joints do not reduce the strength of the joint. 
Water Demineralizing 
Equipment, materials, and techniques are now 
available to entirely demineralize water. The initial 
cost as well as operating costs of such equipment are 
still high and therefore the use of the apparatus is not 
adaptable to the general farm and home situation. 
Performance of a new type drop spillway for farm 
ponds has shown that the design is sound. The hooded 
circular inlet can be prefabricated and thereby de-
creases fabrication and installation costs as compared 
to other designs. 
Irrigation 
Corn on which irrigation was discontinued 2 
weeks after tasseling was found to be as good as corn 
irrigated throughout the growing season. Both irri-
gation management practices resulted in yield in-
creases of 30 bushels per acre over non-irrigated corn. 
The total amount of rainfall during the growing 
season was sufficient to have produced yields without 
irrigation equal to the yields with irrigation. However, 
the excessive time intervals between rains during 
critical growing periods decreased yields of corn 
which was not irrigated during these periods. 
Drainage characteristics of Beotia Silt Loam are 
being evaluated in the field and laboratory. This 
study is concerned with the possibility that this soil 
could be used for irrigation purposes. · 
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Weather Analysis 
Weather data from 10 South Dakota Stations have 
been placed on punch cards. This makes it possible to 
quickly reproduce the data from any reporting station 
for any date. The data source is the Weather Bureau 
Climatological Network. The stations and period of 
record follow. 
Alexandria 1887-1961 
Ardmore 1910-1961 
Canton 1896-1961 
Castlewood 1905-1961 
Flandreau 1890-1961 
Gettysburg 1930-1961 
Hilland 1913-1961 
Hopewell 1913-1961 
Onida 1912-1961 
Wagner 1915-1961 
Weather analysis and trends increase in accuracy 
with the number of stations and number of years re-
ported. Analysis of rainfall by weekly periods has been 
made for 25 South Dakota stations. Summaries of 
weather and runoff data on the Scott Creek water-
shed have been completed. A laboratory model study 
of the spillway on the major water retarding reservoir 
substantiates a close correlation between the computed 
and actual runoff from this area. 
area 
~ent 
·l_~ 
. 
economics 
livestock Marketing . 
Work in livestock marketing has progressed in 
three areas during the past year. 
Variability of Feed Grain and Roughage Production 
An analysis of the year-to-year variability of pro-
duction of the several feed grains and roughages 
grown in the state has been made. The data have 
been stratified by economic areas for two time 
periods, 1926-59 and 1940-59. This will provide a 
measure of the magnitude of risk, from a feed supply 
stand point, for livestock feeding enterprises in the 
various areas of the state. 
South Dakota Can Compete with Dressed Beef 
The cost of producing a 1150 pound choice grade 
beef animal in South Dakota . and shipping either 
) 
live or dressed was compared to producing a similar 
product in selected deficit production states represent-
ing the major beef consuming areas of the United 
States. The variables involved were f~eding efficiency 
(rate of gain) and feed prices. Using 1950-59 average 
prices and 1960 prices it was found that South Dakota 
was competitive in delivering dressed beef to all 
regions, with the exception of the Western Region 
at 1950-59 prices. When shipping live animals, how-
ever, South Dakota costs were higher than costs of 
the Western, Northeastern and East North Central 
Regions, and nearly equal to those of the Southern 
Region. 
Marketing South Dakota Slaughter Cattle 
Completed questionnaires were received from 75 
cattle feeders covering the marketing aspects of their 
feeding operation. A 41 % response was obtained 
in two mailings. Data were tabulated in five strata, 
representing the number of cattle fed annually. The 
following areas were covered in the survey: 
1. Plans on future scale of operations 
2. Pricing and competition 
3. Market news and outlook 
4. Weighing, grading, sorting 
5. Market availability, facilities, volume 
6. Marketing and transportation costs 
7. Public regulation 
8. Expansion and organizational factors 
Both purchasing of feeder cattle and selling of 
slaughter livestock were included in the area covered 
by the survey. The results will give a picture of the 
strong and weak parts of the marketing system utiliz-
ed by South Dakota cattle feeders. A preliminary 
report has been drafted. 
Soil Bank Study 
A study of the Whole Farm Conservations Re-
serve Program in a central South Dakota county is 
nearing completion. The study was undertaken to 
learn more about the effects of land retirement pro-
grams on communities in South Dakota. 
One important finding of the study is that not as 
many complete farms were put into the Soil Bank 
as had been assumed. This is due to the definition 
of a "whole farm" for administrative purpo es that 
does not correspond with the common understanding 
of the term. 
Analyzing the Program 
The analysis of the effects of any such program 
must be done against a background of other farm 
programs and the trends occurring in agriculture. 
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Preliminary conclusions of the study of operators 
who quit their crop farming entirely indicate that 
the net changes in community incomes and employ-
ment was small, since most of the farmers remained 
on the farm, continued to raise some livestock, and 
otherwise retired. There had been some shifting in 
the purchases of various types of production goods, 
and an apparent increase in expenditures for con-
sumption items. The incomes of the farmers involved, 
and th us pre-sumabl y the townspeople, were more 
stable than they were before. 
Farm Incorporation 
The corporation as a business organization for 
farmers and ranchers has been studied with coopera-
tion of personnel from the Economics Department at 
State College and the School of Law at the Univer-
sity. Earlier analysis of legal considerations regarding 
corporations was supplemented by interviews in the 
summer of 1962 with stockholders, lawyers, account-
ants, county agents, and others with knowledge of 
farm corporations in South Dakota. 
Most Corporations Recently Filed 
Researchers found that of corporations active in 
agricultural production in July of 1962, 78% had 
been organized during 1960 and since. Eighty per-
cent would be classed as family-owned. Reasons given 
for incorporating often included tax considerations 
and intentions to preserve or achieve efficient eco-
nomic size. 
Farm Records Proiect 
During the year progress was made on converting 
the long standing farm records research project to 
a mail-in system using electronic data processing. 
This will make possible speedier handling of records, 
prompt quarterly analysis of the farm business, plus 
analysis in depth in time for use in management 
decisions. More cooperators are being accepted, thus 
providing more useful research data. 
Dairy Marketing 
A detailed study of the bulk milk hauling opera-
tions in a South Dakota milkshed has added consider-
ably to the knowledge of the costs of such operations. 
This information is expected to be useful in helping 
to reduce marketing costs through providing data to 
plant managers and directors who are deciding mat-
ters related to milk procurement. 
=---= ----~--:::..... 
dairy science 
Dairy Cattle 
The relationship of size to age as to when dairy 
heifers should be bred indicates that when Holstein 
heifers are 17 months old, weigh 950 pounds, and 
measure 70.2 inches around the heart girth they have 
reached breeding age. This compares to 18 months, 
925 pounds, and 69 inches around the heart girth 
for Brown Swiss; and 16 months, 800 pounds and 
66 inches for Guernseys. 
The long time effect of breeding dairy heifers the 
first time in terms of body weight and size, instead 
of the recommended ages has not been thorough! y 
studied, but will probably serve as a better guide 
when this work has been completed. As more data 
are collected through continued growth measure-
ments, this information may answer questions re-
garding relationships between size at birth, size at 
first calving, and at maturity. 
Development of Inbred Lines Continued 
Development of two inbred lines of Holstein-
F riesian cattle and the maintenance of a control 
group have been continued according to plan. Within 
the lines, sire-daughter and other close matings were 
made to increase the degree of inbreeding as rapidly 
as possible. The R line now averages 14.8% inbreed-
ing with a maximum of 43.9% while the B line 
averages 11.6% with a maximum of 31.3% . Eleven 
heifers of the B line averaging 31.3% inbred will be 
mated to a young sire ( 41.1% inbred) of the R line. 
These crosses are expected to give information on the 
feasibility of improving dairy cattle by this method 
of crossing lines of breeding within a breed. 
Milk Production Lower for Inbred Lines 
A control group in this study now includes 29 
females that are the daughters of 14 different sires. 
These matings are made randomly to highly selected 
bulls in artificial breeding studs. Results to date 
indicate that milk production is about 15% lower 
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for the inbred lines than for the control group; the 
type score is 4.3% lower and the inbred calves are 
more susceptible to pneumonia with higher losses 
than in the control group. ) 
Radios Used for Bloat Tests 
Research on bloat has been continued by placing 
radio transmitters in the rumen of cattle or sheep to 
measure ruminal pressure and temperature. Pressures 
equal to 47 mm. of mercury have been observed dur-
ing the normal contractions of the rumen of sheep. 
These peaks occur at intervals of 10 to 40 seconds. 
Between these peaks there are lesser contractions 
equal to 2 to 3 mm. of mercury . . When the rumen was 
inflated with air to a pressure equal to 42 mm. of 
mercury, the contractions were greatly reduced with 
peaks of 3 to 5 mm. 
Haylage Tested 
Low moisture (36 to 46% ) alfalfa silage (hay-
lage) was stored in two concrete stave and two sealed 
storage units. A combination of an enzyme prepara-
tion and bacterial culture was added to one stave 
silo and one sealed unit. The haylages were fed to 
milking cows and to heifers in conventional feeding 
trials. The cows produced slightly, but not signifi-
cantly, more milk on the treated haylages than on 
the controls. Likewise, the heifers showed slightly 
greater weight gains from the treated than from the 
non-treated haylages. 
There was no difference in the milk production 
from the haylages in the two types of storage units. 
In another trial using sealed chums for storing hay-
lage the addition of calcium carbonate resulted in 
higher pH, greater mold growth, and greater loss of 
silage nutrients. 
Soybean-Sudan Combination Tested 
Soybean-Sudan forage was compared as pasture 
and as hay for milk production with the results being 
greatly in favor of the pasture. This forage was dif-
ficult to cure as hay and nutrient losses were high. 
Corn-soybean silage was compared to sorghum-
soybean silage for milk production. The results of 
this trial showed 5280 pounds of milk produced per 
acre of corn-soybean silage and 4550 pounds per acre 
of sorghum-soybean silage. 
Dairy Products 
A survey of butter manufactured in South Da-
kota showed continued improvement in quality. In 
1960, 30.8% of the butter was top grade (A and AA) 
classification; in 1961 this percentage had increased 
to 52% . This marked improvement is due primarily 
to the continued shift to marketing in the form of 
whole milk instead of farm separated cream. As the 
trend toward higher quality continues, the need for 
controlling th e level of desirable flavor becomes in-
creasing! y important. Work is being continued on 
laboratory methods of determining some of the flavor 
compounds. 
horticulture 
Plastic Film for Greenhouse Covering 
The plastic film, Mylar, has withstood 4 years 
of testing at South Dakota State College as a green-
house covering material and appears to be good for 
further usage. Polyethelene film of similar thickness 
costs about a tenth as much but must be replaced 
each year. When labor costs for recovering are con-
sidered Mylar may prove a good compromise be-
tween pol yethlene and glass because it combines good 
features of both. 
Seedless Grapes 
A few vines pro<lucing seedless or near seedless 
clusters of grapes were among the grape seedlings 
bearing fruit for the first time in 1962. These vines 
were the result of crossing Vitis riparia, our native 
grape with Vitis vimfera vareties commonly grown 
in California. The fruit was not of outstanding 
quality but the vines will be used in breeding re-
search to produce hardy grape vareties of high quality 
and possibly seedless grapes for our Northern Great 
Plains. 
Apple Breeding 
Four hundred apple seedlings of different parent-
age produced fruit for the first time in 1962. A few 
progernes were found to be de.finitely superior to 
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others in general quality and attractiveness of the 
fruit . Parent trees whose fruit is lacking sugar and 
flavor produced see<llings of poor quality. 
Chemical Control of Crabgress 
Fall applications of some crabgrass killers were 
equally as effective as spring applications. Side bene-
fits favoring the former include: 
(a) Control of some other weed seeds. 
(b) Visible plants make spot treatment possible. 
( c) Optimum application periods extend over 
greater period of time. 
Sparkle, a Promising Strawberry Variety 
A calculated yield of 10,186 quarts per acre of 
strawberries was produced from a planting of 
Sparkle in its second year of fruiting. The same plant-
ing produced 15,622 quarts in the first year. Senator 
Dunlap produced 7,395 and 12,180 quarts in com-
parable plantings. 
Peter Piper Pepper 
Peter Piper was the name given a new h ybriJ 
pepper. Seed will be available through seed distribut-
ors in the spring of 1963. The medium size fruit sets 
well under local weather conditions, is of good 
quality, and develops a good red color easily. It ap-
pears well suited for the home garden. 
Yielding Ability of Sweet Corn 
Eleven sweet corn hybrids were evaluated in test 
plots at Brookings. A 42 inch spacing with four 
grains per hill gave the following yield in tons per 
acre : 
NK Exp. Hybrid 75703 ____________________ 8.85 
Roger Jubilee ---------------------------------·-- 8.85 
NK-87 ____ ·- ------------------------------------ 8.37 
SRS--Tendercrisp ____________________________ 7.96 
NK-Iogreen _______ ___________ 7 .64 
NK-199 _ . ___ _ __ _ _______ _ __ 7.49 
SRS-Silvercross _ ____________ ____ 7.45 
SRS-Tendermost _ ____ ___________ _ ____ 7.22 
NK-Sugarking _ ___ _ _________ 6.80 
Buttertender ______ . ___ 6.60 
SRS Early Chief ____________ 5.59 
Snap Bean Seed Production 
The feasibility of bean seed production was con-
sidered in 1962. Two vareties of white-seeded snap 
beans were planted. No special equipment other than 
that required in other farm operations was used . A 
yield of 1967 and 2343 per acre was obtained. 
Weather, disease, and other factors need further 
study before valid conclusions can be drawn. 
The Use of Long Needle Evergreens for 
Christmas Trees 
Public acceptance of long needle pines for Christ-
mas trees has been favorable. Early promise of Pon-
derosa pine to fill that demand in this state has been 
dimmed somewhat as a more complete record is 
compiled. Among the drawbacks that have shown 
up are: initial slow growth, erratic response to prun-
ing, a tendency to develop poor color before harvest, 
and in some years a winter browning, and a suscep-
tibility to attacks by the pine tip-moth. Except for a 
discoloration problem the Scotch pine offers a greater 
promise as a plantation-grown Christmas tree in 
areas of adaptation. 
Insect Repellents 
Nasturtum plants grown in close prox1m1ty to 
Harvest Queen and Iroquois cantalope plants failed 
to repel spotted and striped cucumber beetles. The 
same was true where "moth balls" were placed near 
the plants. Sevin and Methoxchlor appeared equally 
effective as control measures. 
Effects of CCC Growth Regulator 
Reports indicate that CCC (2 chloroeth yltrime-
th ylammonium chloride) can reduce the height of a 
plant, keep it greener and increase early and total 
yield. Results of tests made at Brookings in 1962 
indicate that CCC 10-~ was more effective than 10-4, 
10-\ 10-6, and 10-; on tomatoes, cucumbers, can-
taloupe, pepper, and cabbage. The effect of the chemi-
cal is very noticeable in peat pots. The effect was pro-
nounced in early stages of growth. After two pairs 
of true leaves are formed CCC had very little visual 
effect. 
When plants were set in the field the effect gradu-
ally disappeared. By the time fruits were ready for 
harvest on the above crops no visual difference could 
be noticed. There was no significant effect on date 
of maturity, early or total yield, size of plants of 
various treatments, or date of application of the 
chemical. 
It is concluded that the chemical may have a use, 
when plants are grown in limited space ( as potted 
plants). Effects of CCC seems to disappear when 
roots of plants are not in the treated area. 
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poultry 
Chickens 
Inclusion of low levels (1 or 2 parts per million) 
of tranquilizer reserpine in broiler diets showed a 
modest increase in growth rate. In another trial, use 
of a reserpine compound administered via the drink-
ing water showed promise as a means of tranquiliz-
ing pullets that were to be caught and handled. 
However, further work will be needed to determine 
precise levels, and to observe possible subsequent ef-
fects upon egg production of treated birds. 
Best Feed for Yolk Color Studied 
Further studies with feed ingredients which pig-
ment eggyolks showed that best results were obtained 
from the inclusion of 5% of a grass meal, 18% 
high quality alfalfa meal, 3% algae meal, or 12 milli-
grams/lb. of B-apo-B carotenal in yellow corn-soy-
bean oil meal type laying diet. 
While the addition of both lysine and methionine 
to an 11 % protein laying diet improved egg produc-
tion, the supplemented diet still did not perform as 
well as did a 16% protein diet. Addition of 25 grams 
/ton of Furazilidone to the laying ration improved 
egg production of layers in floor pens, but not that · 
of caged layers. 
Continue Developing Inbred Lines 
Development of inbred lines of chickens, with 
and without selection, was continued. One line was 
lost, when, of four potential sires kept for breeders, 
none was fertile. Some topcross test matings have 
been made, using sires from the new inbred lines 
and the off-spring observed in laying trials. Test 
flocks of this type performed very well at the Newell 
substation. It appears that the superior performance 
of these topcrosses is due mainly to their ability to 
continue to lay at a high rate during the last 4 months 
of the laying year. 
Occasionally reports appear of cases of "sex-revers-
al" in chickens. The usual case is that of a bird with 
female characteristics at S-8 months of age, but 
which later may cease laying and develop male 
characteristics. Some attempt to explain this can be 
made by assuming the development of ovarian 
tumors. During the past year several such birds were 
obtained from poultry flocks in South Dakota. These 
birds are being maintained for an extended period 
of observation in order to learn what further 
changes, if any, may occur. 
Turkeys 
Male turkeys grow faster, reach larger weights, 
and use feed more efficiently than females. An an-
drogen (male hormone) derivative (Dianabol) was 
added to turkey growing diets at a level of 2.S mg./ 
Kg. to test its possible effects upon growth rate, feed 
efficiency, and market grade or finish. Turkeys fed 
the experimental diet from 16-24 weeks of age show-
ed no improvement over the control lots. In fact, 
there appeared to be a slight growth depression from 
16-20 weeks, but this was regained during the pe-
riod from 20-24 weeks. 
Studies were continued on the unidentified growth 
factor ( s) found in water extract of soybean oil meal, 
using the water extracted material, a dialyzable frac-
tion of the extract, and a non-dialyzable fraction as 
additions to a purified control diet. Significant 
growth responses were obtained from additions of 
both the water extract and the dial yzable portion of 
the extract. 
Reserpine Additive Developed 
The use of reserpine additions to a turkey breeder 
diet, using natural mating only, appeared to depress 
fertility. However, egg production, hatchability, or 
progeny growth were not affected. 
Studies with the use of amino acid supplements to 
low protein turkey starting diets have shown variable 
results. There seems to be future possibilities of re-
ducing the cost of turkey feed s, if the principle of 
substituting specific amino acids for protein can be 
made effective. 
Lysine Shows Little Effect 
Use of lysine additions to a turkey growing diet 
produced little or no effect on growth, or carcass 
quality as measured by fat content or cooking losses. 
Taste panel evaluations of roasted turkeys showed 
a strong preference for meat from toms as compared 
to that from hens. This was true for those roasted 
shortly after slaughter and also for those roasted 
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after 6 months storage at 0°F. Whether this prefer-
ence is due to differences in flavor components re-
lated to sex, or whether it is simply the result of the 
tom's thicker muscle tissues is not known. This con-
sistent taste panel preference for meat from toms 
would oppose the common opinion that turkey hens 
furnish tastier meat than do large toms. 
--
~ ~ 
ruralsociology 
/ 
Retirement 
The Rural Sociology Department, in cooperation 
with the Economic Research Service of the U. S. De-
partment of Agriculture, has conducted a survey of 
farmers ' attitudes toward retirement in Brookings, 
Miner, and Minnehaha Counties. After the comple-
tion of 638 interviews in May, 1962, analysis of data 
proceeded. 
Three-Fourths in Good Health 
When asked about their present state of health, 
75% of the farmers reported their health to be good 
or excellent, 23% to be fair, and 2% to be poor. Four-
teen percent felt their health was better than others, 
80% about the same as others, and 6% thought 
their health was worse than others. 
Disability of husband or wife due to illness 
or accident involved 27% of the sample in 1961. 
Of those farmers who were disabled, 71 % lost 
working time due to illness while the remaining 
29% listed accidents as the cause. Among the wives, 
only 8% were disabled through accidents with 92% 
reporting illness. Some member of the household 
had a chronic illness or physical disability in 18% of 
the families represented. Less than half of these 
farmers felt this disability would affect their retire-
ment. It was also interesting to note that 53% of the 
farmers interviewed are now carrying some kind of 
health insurance. 
More Data Needed 
Further analysis of these data is now underway 
to clarify the relationship between the farmer's atti-
tude toward retirement as related to his concept of 
health, plans for retirement, age, education, antici-
pated retirement income, and socio-economic status. 
The results of this analysis should give some insight 
into the factors which affect favorable and unfavor-
able attitudes toward retirement. Findings will be 
incorporated in a bulletin planned for publication in 
early summer. 
Population 
A new U.S. Census report on the detailed char-
acteritsics of South Dakota's 1960 population pro-
vides the basis for a study of the change in the num-
ber of persons in various age groups. An analysis of 
these data furnishes the facts from which we can de-
termine which major age groups in South Dakota 
have been experiencing the greatest increase in num-
ber. 
Older Group Increasing 
Findings from this research reveal that the state 
of South Dakota during the last decade (1950-60) 
had its greatest increase in the number of persons 
65 years of age and over (29%). The second greatest 
increase was in the number of children under 15 
years of age (20%). On the other hand, the young 
adults of ages 15 to 40 years showed a loss in num-
ber-decrease of 11% since 1950. The number of 
older adults 40 to 65 years of age showed practically 
no change (0.1 %) for this 10 year period. 
Thus it becomes apparent that South Dakota's 
population is increasing on both ends of the age 
range ( the children and the aged), and is showing 
from no increase to an actual loss in number for the 
young and older adult age group. Further research 
is needed to pin-point those segments of the popula-
tion where this situation is most critical. 
New Population Bulletin 
A continuation of the analysis of the U.S. Census 
reports on South Dakota's 1960 population has re-
sulted in a new publication which provides informa-
tion on both the population and the farms for each 
county in the state. This county data booklet entitled 
"South Dakota Population and Farm Census Facts" 
(Circular No. 151) contains 90 tables of statistics on 
basic population and agriculture census character-
istics for the counties and the state as a whole. Each 
table lists the counties in a rank order. Whenever 
possible, a table is provided to show the amount of 
change since the previous census. 
Communal Farms 
Numerous requests have been received from stu-
dents, businessman, professional people, and other 
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citizens of the state for a list of existing publications 
and other literature on communal farms. In order to 
make available a more systematic and complete cov-
erage of the information already in print, an annotat- ) 
ed bibliography on this topic is being prepared. The 
bibliography will contain a listing of references to 
South Dakota communal farms as well as references 
to the general information available on this topic. 
I 
Use of Insecticides in Alfalfa 
Under South Dakota conditions, as indicated by 
a 5-year test at Brookings, the use of insecticides will 
provide profitable increases in alfalfa seed yields. 
It is important to determine the cost per acre of 
the insecticides used. The increased cost of applying 
two treatments as compared to single applications 
should be considered. The purchase price of insecti-
cides can be expected to change from year to year and 
from area to area within the state. It is therefore im-
portant to analyze costs each year before deciding on 
the insecticide treatment to use. 
Two Malathion Applications 
The treatments consisting of two applications of 
1 pound of malathion plus one-fourth pound hepta-
chlor per acre gave the highest seed increase; how-
ever, at 1960 prices for insecticides and alfalfa seed 
the profit due to treating was only $1 per acre. The 
second best seed yield occurred where the treatment 
was one application of 1 pound of DDT plus one-
fourth pound of dieldrin per acre. This treatment 
cost was sufficiently less to provide a $4.80 profit per 
acre from treating. 
On a dry land farming basis the increases in seed 
yields due to insecticide treatments will vary with 
weather conditions. Under South Dakota conditions, 
such treatments can be expected to produce an in-
crease over untreated fields every year with great in-
creases in seed yields in years of ideal weather. 
Residues left by these chemicals on forage makes 
such forage material unsuitable as feed for dairy cattle 
or animals being finished for slaughter. 
Fringed Tapeworm 
In an attempt to determine how early young lambs 
acquired fringed tapeworms, two lambs born in May 
were killed in July on a western range where the 
sheep are known to be heavily infected. No tape-
worms were found in their livers. Then a 5-year old 
wether which had never been off the range was killed, 
and tapeworms were found in the liver. An attempt 
was made to check on the effect of the drought upon 
incidence of fringed tapeworm, but nothing conclu-
sive was found. Game biologists checked a number 
of antelope livers during hunting season but found 
no infection. 
Visits with Wilford Olsen in Colorado and with 
Ralph Honess in Wyoming (both of whom had 
worked on fringed tapeworm) led to work with ants 
as possible intermediate hosts and to consideration of 
psocids. A subsequent visit with Rex Allen of New 
Mexico led to more intensive studies on psocids in 
the fall. Thus far no infections have been observed. 
Alfalfa Aphid 
Field surveys conducted during the 1961 season 
did not show the spotted alfalfa aphid as present in 
South Dakota until November 20. The November 20 
survey showed the aphid to be present in Charles Mix 
and Gregory counties in fields close to the Missouri 
River bottom land. Since light frost had already oc-
curred in the area, eggs were not obtained. Surveys 
conducted on April 16 and 24, 1962, showed no aphids 
as of those dates. 
Field Treatments Made 
Field treatments consisting of 60 and 120 lb. levels 
of 33-0-0 fertilizer per acre were applied on December 
28 on a four inch snow cover in Charles Mix county. 
(Previous greenhouse studies had shown that a lack 
of nitrogen appeared to provide most favorable con-
ditions for aphid reproduction. 
Greenhouse tests were conducted to determine the 
effects of soil nutrients on the development of the 
aphid, honeydew secretion, and antibiosis of the plant. 
Raccoon Study 
Studies of the seasonal food habits of raccoons in 
eastern South Dakota were continued and showed 
that the animal fed on the most available foods, e.g., 
switching from frogs, crayfish, and insects to corn 
and fruit during the ripening season. Data relevant 
to early spring foods directly after raccoons emerge 
from winter dormancy is lacking. 
168 Carcasses Processed 
Thirty additional carcasses were processed during 
the year to bring the total to 168. Internal parasites, 
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skulls, reproductive tracts, bones, baccula, and eyes 
were saved for productivity and growth start. 
During the late summer and early fall months a 
program of lip and ear tagging was carried on to 
determine local movements of individual raccoons. 
Humane live traps were purchased for this field work. 
Eight raccoons and many skunks, muskrats, and other 
animals were caught. 
Farm Fishponds 
Preliminary studies were conducted on three new 
farm fishponds. These will replace two of the previ-
ously studied ponds that have consistently winter-
killed. Chemical, physical, and biological findings on 
the latter pond have been studied and evaluated. C n-
struction features and, particularly, locations of the 
ponds appear to be the primary factors in winter-kill 
proclivities of farm pon9s. 
Consideration is being given to the use of "margi-
nal" ponds for production of winter-kill resistan 
minnows on a commercial basis. The study of the use 
of trout in suitable ponds has been continued. 
home 
Food and Nutrition 
The minimum dietary requirement for phenyla-
lanine is influenced by the level of tyrosine in the 
diet. Metabolism studies completed on 13 young 
women and 9 men indicate that when there is no 
tyrosine in the diet, the women needed from 600 to 
700 mg. of phenylalanine per day to maintain nitro-
gen equilibrium while the men needed from 900 to 
1000 mg. per day. With 200 mg. tyrosine in the diet, 
the daily requirement appeared to be from 400 to 
500 mg. of phenylalanine. Observations with 400 
mg. of tyrosine in the diet, were less consistent but 
suggest that from 300 to 400 mg. of phenylalanine 
were required. 
Venison Cooking Tests Made 
Through the cooperation of the State Department 
of Game, Fish and Parks, a number of deer were 
secured for studies on the cutting, storage, and cook-
ing of venison from two species of deer. Taste panel 
evaluations and shear force measurements were 
made on chops (broiled) which had been held in 
frozen storage for 0, 2, 4, and 6 months. Quality tests 
on the chops held for 8 months storage remain to be 
done. 
Roasts from the different animals were also com-
pared for eating quality. Because ground venison 
tends to be dry, various additions of liquids and/or 
fats were tried. Milk, sour cream, and tomato sauce, 
diluted lemon juice, and water were found to be 
effective. Ground venison does not keep as well as 
other cuts. Information on care and cooking of ven-
ison has been published in Extension Service Fact 
Sheet C.F.S. 145)." 
Statistical analysis of data from the 1959-1961 
studies of the diets and nutritional status of Indian 
children in eight boarding schools are in progress. 
Textiles and Clothing 
Laboratory measurements were completed on 
wool type flannels used for girls' skirts. This is a 
regional project and the data from cooperating sta-
tions have been processed on Univac at the Univer-
sity of Minnesota. When the statistical analyses are 
completed they will be used in preparing material 
for publication. 
Carpets Given 11live11 Tests 
Daily and periodic cleaning and examining of the 
carpeting placed on the corridor of the Administra-
tion Building has continued throughout the year. 
These carpet strips include four swatches, two of 
which are wool, one nylon and one acrylic. The 
University of Minnesota has similar floor swatches 
. . 
m service. 
110ne-Fiber'' Blankets Best 
Laboratory anlyses of 56 blankets composed of 
wool and/or man-made fibers were completed, and 
manuscripts prepared. Results indicated that blan-
kets composed of all one fiber were superior to fiber 
blends. Wool blankets ranked high~st in warmth 
qualities but shrinkage in washing was a problem. 
Wool blankets treated for dimensional stability to 
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was initiated, and several such blankets have been 
purchased. These will be laundered and laboratory 
evaluations made. Results will be correlated with ) 
data from the first group of untreated blankets. 
plant: pathology 
Loose Smut of Barley 
Surveys of loose smut in barley fields were con-
tinued. Samples of seed were taken from various loca-
tions in each barley field surveyed, and analyzed for 
the presence of smut fungus in the embryos. The 
effectiveness of several seed and soil fungicides against 
Helminthosportium sativium inoculum incorporated 
into the field seed bed was determined. None ap-
peared to be effective in improving stands or in re-
ducing root rot in barley. 
Chloropicrin Gives Good Control 
Chloropicrin, .a soil fungicide, injected at the rate 
of 370 pounds per acre into the soil at the Highmore 
substation one month prior to planting, resulted in 
80% winter survival of Kearney winter barley. In the 
checks, only 15% survived. Several standard and ex-
perimental fungicides incorporated into the soil at 
Brookings did not improve winter surviv.al. Differ-
ential soil packing after planting spring barley did 
not influence stands or incidence of seedling blight 
or root rot. 
Studies were begun on the effect of crop sequence 
on the incidence of root and crown rot of barley at the 
Northeast and Southcentral Research Farms. 
Pasmo 
The fungicide Dyrene applied at early bloom 
stage on Marine and Redwood flax was effective in 
reducing the incidence of Pasmo. Yields were in-
creased 46% over non-sprayed plots and 280% over 
inoculated flax. The interaction between treatments 
and varieties was not significant. One hundred seed 
weight was significantly and positively correlated with 
laundering have become available since this study 
yield. Seed weight was the most reliable criterion for 
determining the harmful effects of p~smo on flax. 
Root Rot of Flax 
Significant increase flax stands due to a soil-borne 
disease, Rhizoctonia, was obtained with certain stand-
ard and experimental soil fungicides. Seed treatment 
fungicides were ineffective in 1962. Seed bed packing 
after planting was not effective in reducing the inci-
dence of seedling blight in flax. 
"Crazytop" of Corn 
Extensive surveys for downy mildew ( Sclero-
phthora macrospora) on perennial, annual, and cereal 
grasses were made in 1962. The distribution of the 
disease within the state and new plants attacked were 
recorded. The role of perennial grasses as sources of 
initial infection for cereal crops and annual grasses 
has been established. Methods for obtaining artificial 
infection with oospores and sporangia have been de-
veloped, and the relationship between weather, sporu-
lation and infection has been studied. The presence of 
infected perennial grasses, cool temperatures, heavy 
run-off water, and cereals in the proper stage of devel-
opment has shown to be essential for the infection of 
crop plants located in low 1 ying areas. 
Range Grass Diseases 
Preliminary studies have been initiated to deter-
mine the role of soil-borne diseases in the deteriora-
tion and low productivity of range grasses. An assay 
of microorganisms in range soil is being made. Lim-
ited chemical applications have been made to plots 
on the range and to samples of range soil in the 
greenhouse in an attempt to determine their effect 
on range grasses. 
Corn and Wheat Root Rot 
Five soils, selected for their tendency to produce 
different amounts of corn and wheat root rot were 
added to perlite and then planted to several varieties 
of durum wheat, spring wheat, and spring barley. 
Visible root rot was absent or very low in barley, re-
gardless of the soil, and absent to very high in wheat. 
The greatest amount of wheat root rot was in two 
soils selected for this tendency. Lee and Selkirk wheat 
varieties showed less root necrosis on the 5 soils than 
Kubanka, Pentad, Thatcher, Marquist, and Ceres. The 
technique holds promise for evaluating wheat vari-
eties for root rot susceptibility. 
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Leaf and Stem Rust 
Leaf and stem rust were well controlled on spring 
wheats by spraying weekly with Zineb when applied 
before flowering and Dithane S-31 applied after 
flowering. Using the susceptible variety Ceres, yields 
were increased from 8 bushels per acre to 17.8 bushels 
per acre. A single spray with Dithane S-31 applied 
when the plants were in the flowering stage and when 
a trace of stem rust was present on all plants increased 
the yield to 3.6 bushels per acre. A single spray at 
flowering time was as effective as two sprays at 
weekly intervals. 
Selkirk Responds to Spraying 
The stem rust resistant variety Selkirk also re-
sponded to spraying. Yields were increased from 17 
to 25 bushels per acre in plots sprayed weekly. Yield 
increase was due primarily to the control of leaf rust. 
A single spray at flowering time with 40% leaf rust 
on the flag leaf increased yields by more than 4 
bushels per acre. Selkirk was not visibly damaged by 
stem rust; consequently, leaf rust control was a major 
factor involved in yield increase. 
Aerial Fungicide Applications on Rust 
Airplane spray experiments were initiated in July 
of 1962 to control rust on winter and spring wheat in 
farm fields. Although applications were delayed a 
week beyond optimum, one of three winter wheat 
fields, and one of two spring wheat fields were bene-
fited economically by spraying. The best time for 
spraying for rust control was before flowering (100% 
. rust prevalence). A spray forecasting program could 
effectively function with a minimum of weather data, 
if crop maturity at 100% rust prevalence were used as 
a basis for spray recommendations. Soil treatments 
with fungicidal and nematocidal chemicals did not 
improve the winter survival of winter wheat. The 
response achieved in 1960-1961 may be specific for 
chloropicrin. A recurrent selection program for a 
search for resistance to rust, scab, and Septoria is in 
progress. 
Stalk Rot of Sorghum 
Four isolates of Fusarium, the fungus most fre-
quently associated with stalk lodged sorghum, were 
used to hypodermically inoculate 24 sorghum vari-
eties and hybrids. 
Reliable and repeatable methods for evaluating 
stalk rot resistance in order to select varieties with the 
broadest spectrum of resistance to Fusarium could 
contribute much toward reduction of losses due to 
stalk rot. 
The serious bark cankers of cottonwood and Si-
berian Elm were surveyed and investigated in 1962. 
Losses due to these diseases are very serious in shelter 
belt and shade tree plantings. Leaf rust and leaf spot 
resistant strains developed to date performed well in 
control of the two diseases. Susceptible strains were 
defoliated. 
Sugar Beet Diseases 
Leaf spot of sugar beets, a common and destructive 
disease in many sections of the United States, was a 
problem in eastern South Dakota in 1962. Application 
of fungicidal sprays helped control the disease. In the 
Hurley area, sprayed fields averaged 3 tons per acre 
more than the non-sprayed. An extensive survey of 
the new sugar beet growing areas disclosed crown rot, 
leaf spot, and seedling blight to be the important dis-
ease problems. Research on control of these diseases 
is underway. 
Bacterial Ring Rot of Potatoes 
Investigations on the control of bacterial ring rot 
of potato disclosed certain breeding lines may harbor 
but do not transmit the disease to susceptible potatoes. 
Yield and quality of several of the ring· rot resistant 
lines are comparable to those varieties currently 
grown in South Dakota. Ring rot of potatoes is one 
of the most serious diseases of this crop and is a limit-
ing factor in the production of certified potato seed. 
Vitamin A 
Possible causes of vitamin A inadequacies in live-
stock feeding programs have received considerable 
attention recently in the Biochemistry Department. 
Nitrate, which sometimes accumulates in forages, has 
been implicated in a lowering of the available vitamin 
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to livestock. Studies have shown that nitrite, a re-
duction p.:-~c uct of nitrate, of gaseous oxides of nitro-
gen such as those produced in some silages, are capable 
of destroying carotene under some conditions. Caro-
tene is a precursor of vitamin A and is in the form 
found in plants. 
More Data Needed 
The significance of this finding, as related to the 
occurrence of vitamin A deficiencies under practical 
conditions, has not been determined. Until more work 
is done, one should be very cautious in making un-
supported claims regarding the implication of nitrate 
in specific cases involving apparent vitamin A de-
ficiencies. 
Urinary Calculi 
A high incidence of phosphate urinary calculi 
("water belly" or "kidney stones") has been produced 
in sheep by feeding rations having a high phosphorus 
(Na2 HP04) content. The incidence was less severe 
when ground limestone as a source of calcium was 
added to the high-phosphorus ration. It appears that a 
reasonable balance between calcium and phosphorus 
in the ration aids in the prevention of phosphate 
urinary calculi. 
Disease Produced in Rats 
Urinary calculi in which silica is the main con-
stituent are being produced in laboratory albino rats. 
No new information has been obtained to indicate 
how this type of calculi is formed in livestock, how-
ever, studies are being continued. 
Selenium Poisoning 
Studies on selenium toxicity have been concerned 
with the relative toxicities of various forms of selenium 
and its · metabolism. Although selenium is known to 
replace the sulfur of sulfur-containing amino acids 
( amino acids are building blocks for proteins), our . 
research has shown that it does not enter chondroitin, 
another sulfur-containing compound, which is an 
important constituent of cartilage. 
In studies with laboratory rats, sodium sulfate re-
duced the toxicity of selenate, one form of selenium, 
but had no effect when used with wheat that con-
tained naturally occurring selenium. This research is 
fundamental and is -intended to provide a greater 
understanding of the problem of selenium toxicity. 
) 
Disposal of Organic Wastes 
The Department of Bacteriology, in cooperation 
with the Departments of Animal Science, Dairy 
Science, Poultry Science, and Agricultural Engineer-
ing, is actively engaged in the problem of organic 
waste disposal from livestock enterprises. The "la-
goons," or septic tanks under the slant floor of hog 
and cattle barns and the screen floor of the chicken 
house, are new applications of an old principle-
microbiological reduction of organic wastes. 
New Use Requires New Information 
Microbiological reduction of waste from both 
domestic and industrial sewage has been used for 
many years. The new use is going to require specific 
information on construction and loading require-
ments for these new applications. The process also in-
volves the formation of both injurious and inflam-
mable gas. Research concerning the reduction of 
these hazards to man, livestock, and buildings is 
underway. 
It may make possible the task of cleaning out the 
manure from a chicken house or hog house an event 
of once in two years, in place of a weekly or daily 
chore. This research will also aim at reduction of 
stream and lake pollution. 
Return of Nitrogen to Soils by Bacteria 
A study is underway to determine the prevalence 
and distribution of bacteria in the soil and surface 
waters of South Dakota that are able to use nitrogen 
from the air and thereby bring it into the soil. This 
"new" bacterial nitrogen is subsequently available to 
plants when the bacteria are decomposed by other 
soil bacteria. Until quite recently it was thought that 
the majority of nitrogen brought into the soil in this 
manner was "fixed" by only two or three genera of 
bacteria. We are now aware of two more genera of 
bacteria that are able to fix nitrogen. In a preliminary 
survey of 120 soil and water samples from many points 
in the state, indications are that one of these two 
genera is widely distributed in South Dakota. 
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veterinary science 
P-L Viruses 
Many infections of domestic animals by viral 
agents belonging to the psittacosis-lymphogranuloma 
group (P-L viruses) have been reported. Three such 
infections have so far been diagnosed in South Dakota 
-sporadic bovine encephalomyelitis, infectious ovine 
polyarthritis, and infectious viral abortion of sheep. 
Viruses Closely Related 
When inoculated into calves, each of the two P-L 
viral agents from sheep causes an infection with le-
sions simulating sporadic bovine encephalomyelitis. 
This indicates the close relationship of the viral agents 
and suggests that transmission between species might 
be a possibility on a farm where any one of the dis-
eases appears. 
Mucosal Disease 
Repeated attempts to reproduce mucosa! disease 
in experimental calves have failed. However, a post-
inoculation response, including a marked drop in the 
number of white cells and short periods of fever have 
occurred in calves inoculated with materials from 
field cases. Although a viral agent is suspected, none 
has yet been recovered by tissue culture techniques. 
Fowl Cholera 
On the basis of biochemical characteristics, Pas-
teurella multocida organisms causing fowl cholera 
fall into two main groups. Two-thirds of the out-
breaks are caused by Group I and one-third of the out-
breaks by Group II. Some additional evidence sup-
porting this grouping can be demonstrated by a tech-
nique known as the agar gel diffusion precipitation 
test. In immunity trials in turkeys, birds vaccinated 
with emulsion type vaccines prepared from Group I 
and Group II strains were protected against infection 
by the homologous strain but cross protection against 
the opposite strain was not provided. 
Research Projects Underway 
AGRICULTURAL ENGINEERING 
The Use of Crop Drying and Crop Conditioning Machinery 
and Equipment for South Dakota Crops, Hatch 246. 
Adaptations of New Construction Concepts to the Design of 
Farm Service Buildings and Animal Shelters, Hatch 316. 
Rural Electric Research, State 3li. 
Investigations of Basic Mechanical Properties of Agricultural 
Seeds and Seed Crackage During Planting and H arvest-
ing Operations, Hatch 320. 
Basic Factors Affecting the Transfer of Radiant Energy Be-
tween An Object and A Reflective Enclosure, Hatch 321 
(NC-23). 
H ydrologic Studies of Small Watersheds in South Dakota, 
Hatch 335. 
Drainage Investigations of Proposed Irrigated Soils in Oahe 
Unit, Hatch 338. 
Cloud and Weather Study in Relation to Cloud Modification 
in the Upper Great Plains of the United States, Specifi-
cally Eastern South Dakota, State and Statewide Service 
339. 
The Application and Development of Equipment for Conser-
vation Farming in South Dakota, State 340. 
Structural Requirements for Storing High Moisture Grain 
and Forage, State 237. 
Farm and Home Water Quality Improvement, Hatch 348. 
Electronic Controls for Feed Handling Equipment, State 370. 
Materials Handling, Hatch 395. 
AGRONOMY 
Soil and Crop Management Systems for Improved Soil Pro-
duction, Hatch 4-R (NC-17). 
Breeding and Testing of Oats, Flax and Rye for South Dako-
ta Conditions, Hatch 25-R. 
Weeds and Weed Control, Hatch 32-R (NC-10). 
The Effects of Mineral Fertilizers, Crop Residues, Legumes, 
and Grasses on the Fertility and the Physical Properties of 
Soils, Hatch 46-R. 
Breeding and Testing Forage and Grain Sorghums and Su-
dan Grass, Hatch 61-R. 
The Breeding of Superior Field Corn Hybrids, Hatch 66-R. 
The Breeding and Testing of Forage Legumes, Hatch 74-R 
(NC-11). 
The Breeding and Testing of Soybeans, Sunflower, Safflower, 
and Castor Beans for South Dakota, Hatch 148-R. 
Testing Corn Hybrids in South Dakota, State 151. 
The Development of Soil Testing Procedures and a Soil Test-
ing Program, State 172-R. 
The Investigation of Soil Problems in Relation to Irrigation 
Development in Subhumid Areas, State 173-R. 
Breeding and Testing Wheat, Hatch 181-R. 
The Breeding and Testing of Superior Grasses Adapted to 
South Dakota, Hatch 182-R (NC-7). 
Surveying South Dakota Soils, Statewide Service 183-R. 
The Performance of Grass-Alfalfa Mixtures Under Grazing 
Conditions, State 225. 
Cultural Practices for Improving the Efficiency and Stability 
of Crop Production in South Dakota, Hatch 256. 
Alfalfa Physiology, State 295. 
Breeding and Testing of Barley for South Dakota and Upper 
Midwest Conditions, State 303. 
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The Physiology and Biochemistry of Winter Injury and Sur-
vival in Field Crops, Hatch 322 (NC-42 ). 
Seed Dormancy in Range Grasses of the Northern Great 
Plains, Hatch 345 (NCM-23 ). 
Soil Moisture Evaporation and Its Control, Hatch 346, 
Physiological Investigations in Flax, State 367. 
Influence of Soil Structure on Oxygen and Carbon Dioxide 
Diffusion in Soils, Hatch 378 (NC-56). 
Water Infiltration into Soils, Hatch 379 (NC-40). 
Nature and Extent of Competition Between Wild Buckwheat 
and Small Grain, Hatch 387. 
ANIMAL SCIENCE 
Development of a High Producing Flock of Tailless Sheep, 
State 9-R. 
Nutritive Value of Grasses and Hays of the Northern Great 
Plains, Hatch 120-R. 
Inbreeding, Linecrosssing and Selection Within the Hamp-
shire, Duroc and Yorkshire Breeds, Hatch 124-R. 
Levels and Lengths of Time of Concentrate Feeding for Win-
tering Bred Range Ewes Under Range Conditions, State 
159. 
The Improvement of Beef Cattle Through Breeding, Hatch 
167-R (NC-1 ). 
The Cumulative Effects of Various Summer Grazing Treat-
ments on Range Ewe Production and on the Native 
Vegetation in Northwestern South Dakota, State 177-R. 
Nutritional Requirements of Sows During Gestation and of 
Sows and Pigs During Lactation, State 212-R. 
Summer Grazing of Beef Cows for Calf Production, State 216. 
Mineral Requirements and Mineral Supplements for Grow-
ing-Fattening Cattle, State 218-R. 
The Effect of Antibiotics and B-vitamins in Rations for 
Swine, State 238-R. 
Investigations to Develop a Systemic Chemotherapeutic 
Method of Controlling Cattle Grubs, State 244. 
Protein and Amino Acid Studies With Swine, State 251-R. 
Supplementation of Cereal Grains for Swine, State 268. 
Corn and Sorghum Harvesting and Storage, Hatch 324. 
Protein and Energy Requirements of Beef Cattle, Hatch 325. 
Effect of Some Management Practices on Sheep Production, 
State 329. 
The Relationship of Chemical Constituents to Tenderness of 
Meat, State 333. 
Metabolism of Nitrogen and Urea in the Rumen, State 349. 
Reproductive Phenomena in Female Domestic Animals: (A) 
The Hormonal Control of Estrus, Ovulation, and Fertil-
ity, State 355. 
Carbohydrate Composition and in vitro Digestibility of Prairie 
Grasses, Hatch 380 (NC-63). 
Improvement of Reproductive Performance in Beef Cattle, 
Hatch 384. 
Beef Carcass Research, Hatch 388 (NC-58). 
BACTERIOLOGY 
Studies on the Effect of Antibiotics on Microflora of Chickens, 
Hatch 257. 
Studies on Mechanism of Biological Nitrogen Fixation, State 
347, supported by Office of Naval Research Nonr-
3089(00). 
Seriological Identification of Liver Abscess in Feedlot Cattle 
State 377. ' 
BOTANY 
Relationship of Light to Flowering of Kocnia and Leaf Devel-
opment on Ambrosia, State 363. 
Lateral Bud Dormancy in Flax, State 364. 
DAIRY SCIENCE 
Growth Studies of Calves and Growing Heifers, State 153-R. 
Improvement of Dairy Cattle Through Breeding, Hatch 
184-R (NC-2). 
Effects of Preservation Methods on the Feeding Value of Al-
falfa for Dairy Cattle, State 227-R. 
Consumer Preferences, Demand, and Potential Supply for 
Butter of Various Flavors and Qualities, Hatch 272. 
Comparative Value of Forages for Dairy Cattle, State 350. 
A Study of Some Physiological Phenomena Associated with 
Bloat in Ruminants, State 351. 
ECONOMICS 
Farm Tenancy Improvement in South Dakota, Hatch 147-R. 
Agricultural Economics Trends in South Dakota, Hatch 
157-R. 
Economics of Soil Conservation on South Dakota Farms and 
Ranches, Hatch 211. 
Improving Rural Taxation and Assessments in South Dako-
ta, State 262. 
Farm Business Management Data and Practices, State 264. 
Weather Information for Agriculture, Hatch 291 (NC-26). 
Marketing Farm Seeds, Hatch 314. 
Conflicts in Means and Ends in the Federal Commodity Price 
and Income Programs, Hatch 330 (NCM-1 I). 
Risks and Profits Associated with Alternative Fertilization 
Programs, Hatch 342. 
Market Development for South D akota Eggs, State 344 
(Title II). 
Ethical Factors in Management Decisions: Ethical Dilemmas 
in the Day to Day Activities in Managing, Financing, 
and Operating Small Business Enterprises, State 356. 
Changing Market Structure and Organization of Midwest 
Dairy Industry, Hatch 357. 
Marketing Aspects of an Expanded Livestock Feeding Indus-
try in South Dakota, Hatch 358 (NCM-25). 
Varying Degrees of Problem Recognition Among South Da-
kota Farm Operators and Their Implications for Agri-
cultural Adjustment, Hatch 361. 
The Effects of the Soil Bank and Other Land Retirement 
Programs on the Business Conditions of Small Towns in 
South Dakota, Hatch 362. 
Factors Related to Whole Farm Participation in Conservation 
Reserve, Hatch 365. 
Economic Appraisal of Proposed Oahe Water Development 
in North Central South Dakota, Hatch 366. 
Adjusting the Arrangements for Owning, Transferring, and 
Leasing Agricultural Lands in a Rapidly Changing Agri-
culture, Batch 371 (NC-53). 
Adjusting Farm Organizations in Southeastern South Da-
kota to a Changing Economic Environment, Hatch 393. 
Grain Marketing, Hatch 394. 
ENTOMOLOGY-ZOOLOGY 
Emergency Outbreak of Insects and Their Control, State 220. 
The Life History, Distribution, and Control of the Fringed 
Tapeworm of Sheep in South Dakota, Hatch 260. 
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The Economic Importance and Life History of the Raccoon 
in South Dakota, State 308. 
Investigations of the Spotted Alfalfa Aphids in South Dakota, 
Hatch 311. 
Intestinal Parasites of Cattle, Their Control, and Their Effect 
on Rate of Gain, State 278. 
Farm Fishpond Management in South Dakota, State 312. 
Investigations of the Corn Rootworm Complex ( Diabrot-£ca 
spp.) in South Dakota, Their Economic Importance, Life 
Histories, Distribution, and Control, State 328. 
Factors Influencing the Distribution and Abundance of Grass-
hoppers in South Dakota, Hatch 360 (NC-52). 
Persistence of Insecticides Used in Alfalfa Insect Control. 
Hatch 374 (NC-33). 
HOME ECONOMICS 
Fabric Properties Associated with Satisfactory Performance 
Behavior of a Fabric, Hatch 259R (NC-24 ). 
Blanket Qualities, Hatch 319. 
The Availability of Phenylalanine in Foods and the Effect of 
Different Tyrosine Levels on Phenylalanine Require-
ments, Hatch 327 (NC-49). 
Study of Dietary Practices and Assessment of Nutritional 
Status of Indian School Children, State 336. 
Evaluation of Certain Properties of Soft Floor Coverings, 
Hatch 337. 
Care, Preparation of Cooking of South Dakota Wild Game, 
State 368. 
Factors Effecting Fatty Acid Content of Raw and Cooked 
Meat, State 396. 
HORTICULTURE 
Production and Breeding of Early, Drought and Disease Re-
sistant, High Quality Tomatoes for Home Use, Hatch 
49-R. 
Modification of Wind and Temperature to Improve Vegeta-
ble Yields and Quality, Hatch 118-R. 
Selected of Adapted Species and Strains of Trees and Shrubs 
for South Dakota Farms, Hatch 142-R. 
Growth and Yield of Strawberries and Raspberries as Influ-
enced by Cultural Practices, State 145. 
The .Collecting, Preserving, Cataloging, Propagating, and 
Testing of Fruit Plants Having Potential Genetic Value, 
Hatch 174-R (NC-7). 
The Effect of Spacing on the Survival, Growth, and Effec-
tiveness of Windbreaks and Shelterbelts in Soth Dakota, 
Hatch 239. 
Breeding Small Fruits for South Dakota Hatch 252. 
Better Roses for South Dakota, State 258. 
New Methods of Constructing and Heating Small Green-
houses in South Dakota, State 286. 
Bree.ding Improved Varieties of Tree Fruits for South Dako-
ta, Hatch 354. 
PLANT PATHOLOGY 
Corn Diseases and Their Control, State 185-R. 
Investigations and Control of Alfalfa and Other Forage Leg-
ume Diseases, Hatch 230. 
Handling, Storing, and Feeding of Grass Silage, State 237-C. 
The Biology and Control of the Important Grass Diseases of 
South Dakota, State 250. 
Flax Diseases and Their Control, State 276. 
Control of Diseases Affecting Shelterbelt, Forest, and Shade 
Trees in South Dakota, State 292. 
Seed Treatment and Soil Amendments for the Control of 
Seed Rot and Seedling Blight, Hatch 296. 
Diseases of Oats and Their Control, State 283. 
Pyth1um Ophiobolus Graminis ( Root Rots of Cereals), Hatch 
352. 
The Selection of Superior Virus-free or Virus-tolerant Plum 
Root Stocks, Hatch 343. 
Diseases of Spring, Winter, and Durum Wheats and Their 
Control, State 353. 
Nematode Diseases and Their Control, State 375. 
Common Scab and Bacterial Ring Rot of Potatoes, Hatch 386. 
Epiphytology and Control of Cereal and Legume Viruses, 
Hatch 389. 
Parasitism, Pathogenicity and Host Range of Micro-organ-
isms Causing Diseases of Sorghum, Hatch 390. 
POULTRY SCIENCE 
The Comparative Values of Rape, Sudan Grass, and Other 
Forage Crops for Growing and Finishing Turkeys, State 
79. -
Effects of Inbreeding Upon Economic Qualities of Chickens, 
Hatch 179-R (NC-47). 
Mineral Requirements of Turkeys, State 221-R. 
Maintaining Quality of Turkey Meat in Market Channels, 
Hatch 261-R (NMC-7). 
Performance Testing of Poultry, State 287. 
Sex Reversal Studies of the Fowl, State 289. 
Egg Marketing, Hatch 372 (NCM-31). 
Amino Acid Requirements for Turkeys, Hatch 381. 
Feed Additives for Poultry, Hatch 382. 
Amino Acid Requirements of Laying Hens, Hatch 383 
RURAL SOCIOLOGY 
The Impact of Population Changes Upon Rural Communities 
in South Dakota, H atch 222-R (NC-18). 
The Socio-Economic Influences of the Communal Type Farm 
on the Rural Community in South Dakota, Hatch 255. 
Selected Factors Influencing Adjustment of Indians in the 
Rural Areas of South Dakota, Hatch 273. 
Concepts of Retirement, Attitudes Toward Retirement, and 
Retirement Plans of South Dakota Farmers, Hatch 279-R. 
Evaluation of the Extension of Farm and Home Develo.pment 
Program in Deuel County, Hatch 332. 
Cultural and Social Factors Related to Food Practices Among 
the Sioux Indian in South Dakota, State 369. 
STATION BIOCHEMISTRY 
Selenium Poisoning, Hatch 19-R. 
Urinary Calculi, Hatch 309. 
Protein Metabolism in the Rumen, Hatch 349. 
VETERINARY 
The Control of Fowl Cholera, Hatch 141-R (NC-65). 
Sporadic Bovine Encephalomyelitis, State 171. 
Virus Diarrhea ( Mucosal Disease) of Cattle, Hatch 253 (NC-
34) . 
Leptospirosis of Farm Animals in South Dakota, Hatch 270. 
STATEMENT OF RECEIPTS, DISBURSEMENTS, AND BALANCES 
SOUTH DAKOTA ST ATE COLLEGE EXPERIMENT STATION 
FOR THE YEAR ENDED JUNE 30, 1962 
Research Regional Experiment 
Grand and Research and Experiment 
Total Hatch Marketing Fund Substation Station 
Receipts: 
Balance-July l, 196 l ________ ___________ $ 171,217.56 $ 9,000.00 $1,336.41 $ $160,881.15 $. 
Receipts and Appropriations _______ l, 726,203.49 354,926.00 1,364.00 91,875.00 343,742.05 934,296.44 
GRAND TOT AL ______ ____________________ $1,897,421.05 $363,926.00 $2,700.41 $91,875.00 $504,623.20 $934,296.44 
Expe~ditures: 
Personal Services ____________ __ ___________ $1,011,555.52 $324,249.53 $1,977.00 $71,766.78 $ 70,169.09 $543,393.12 
T rave I ---------------------------------------------- 30,007.34 1,281.93 60.00 922.71 6,935.04 20,807.66 
Interdepartmental Charges* ____ 3,937.71 3,937.71 
Transfers of Things ____________ ____________ 2,893.74 53.04 789.29 2,051.41 
Communication Service ________________ 2,599.92 2.50 42.70 1,631.75 922.97 
Interdepartmental Charges* ____ 5,000.00 5,000.00 
Rents and Utility Service __ __ __ ________ 29,252.43 801. 73 334.26 12,100.69 16,015.75 
Printing and Binding ____ ___ _____________ 3,926.44 2,191.29 79.30 1,074.89 580.96 
Other Contractual Services __________ 29,192.52 400.00 216.40 14,488.92 14,087.20 
Supplies and Materials ______ ____ ______ 255,280.13 9,638.36 6.78 12,204.31 106,928.14 126,502.54 
Interdepartmental Charges* ____ 20,451.01 20,451.01 
Equipment ---------- ---------------------------- 267,670.89 23,386.49 6,255.50 115,214.07 122,814.83 
TOT AL ________________ __________________________ $1,661,767.65 $361,951.83 $2,043.78 $91,875.00 $329,331.88 $876,565.16 
Balance-June 30, 1962 ____ ________________ 235,653.40 1,974.17 656.63 175,291.32 57,73l.28t 
GRAND TOTAL (as above) _______ $1,897,421.05 $363,926.00 $2,700.41 $91,875.00 $504,623.20 $934,296,44 
*The amounts reflected with an "asterisk" indicate sales by the College Proper for which no warrants were issued 
and represent transfers of funds for these expenditures. 
tSouth East South Dakota Experiment Farm available for fiscal year, 1962-1963. 
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Staff Publications and Articles 
BERRY, R. L. "Cost Sharing as a means of Improving the Share 
Rent Lease," Journal of Farm Economics, Vol. XLIV, 
No. 3, August 1962. 
-----, "Will Cost Sharing Solve Farm Tenancy Prob-
lems?" S. D. Farm and Home Research, Vol. XIII, No. 2, 
pp. 3-5, Spring 1962. 
BoNZER, B. J. "A ·4-H Guide in Selecting and Preparing Birds 
for Show," Extension Service, p. 1, undated. 
-----, "Poultry Judging Handbook," Extension Serv-
ice, pp. 1-10, undated. 
-----, L. BENNING, and L. LuBINus, "Housing 6000 
Layers in South Dakota," Extension Service, pp. 1-18, 
October 1961. 
-----, W. C. MoRGAN, and R. W. PEIPER, Choosing 
Next Year's Layers, S. D. Fact Sheet 127, March 1962. 
-----, C. W .. CARLSON, and R. W. PEIPER, Feeding 
Chickens, S. D. Fact Sheet 136, May 1962. 
BuSH, L. F., "Controlling Estrus in Ewes by the Use of Hor-
mones," Animal Husbandry Mimeo Series 62-27, 1962. 
___ _.___, "Effect of Length of Lactation Feeding on 
Lamb Gains," Animal Husbandry series 62-28, 1962. 
CARLSON, C. W., "Caged Layer Diarrhea and Use of Potent 
Antifungal Agents in Feed for Laying Hens," Feeds 
Illustrated, December 1961. 
-----, "Selenium Toxicity and Its Control," Feeds 
Illustrated, August 1961. 
-----., "South Dakota Turkeys-IO Years of Re-
search,'' S. D. Farm and Home Research, Vol. XIII, No.2, 
pp. 8-9, Spring 1962. 
-----, A. w. ADAMS, R. A. WILCOX, G. F. GASTLER, 
and LIDA M. BuRRILL, "Dietary Energy, Sex, Strain, and 
Storage as Influencing Composition and/or Palatability of 
Broad Breasted Bronze Turkeys," Poultry Science, Vol. 
41, No. 1, pp. 150-160, January 1962. 
CHITTICK, D ouGLAS, "The Future of the Small Town in South 
Dakota," S. D. Farm and Home Research, Vol. XII, No.3, 
pp. 16-20, Summer 1961. 
CoPA, W. M. and V. WALLACE, The Effect of Salts on the 
Extraction of Silica from Plants," Proc. of S. D. A cademy 
Science Vol. 40, pp. 213-218, 1961. 
CosPER, H. R., "How to Increase Hay Yields," S. D. Farm and 
Home Research, Vol. XIII, No. 1, pp. 1-2, Winter 1962. 
DAvrs, L. E. and BuRTON L. BRAGE, "Selecting the Proper 
Phosphate Fertilizer,'' S. D. Farm and Home Research 
Vol. XIII, No. 1, pp. 3-4, Winter 1962. 
DAv1soN, SuzANNE, LILLIAN LuND, and MARY 0. BLOOMQUIST, 
How Good are the Blankets You're Using?" Minnesota 
Farm and Home Science, Vol. XIX, No. 1, pp. 17-18 and 
24, Fall, 1961. 
DnoNG, H. H.; "New Systems for Demineralizing Water," 
S. D. Farm and Home Research, Vol. XIII, No. 2, pp. 
6-7+, Spring 1962. 
DERSCHEID, L.A., R. L. NAsH, and GAIL WrcKs, "Thistle Con-
trol with Cultivation, Cropping and Chemicals." Weeds, 
Vol. 9. No. 1, pp. 90-102, 1961. 
DINKEL, C. A., L. WILSON, and J. A~ MINYARD, "Relationship 
Between Feedlot Performance and Carcass Traits,' ' Ani-
mal Husbandry Mimeo Series 16-62, 1962. 
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DRACY, A. E. and J. R. JAHN, "Intraruminal Temperature 
Changes as Recorded by Radio Telemetry," Journal of 
Dairy Science (Abstract), Vol. 45, p. 667, 1962. 
DvBING, C. D. and H. B. C URRIER, "Foliar Penetration by 
Chemicals,'' Plant Physiology, Vol. 36, pp . . 169-174, 1961. 
EMERICK, R. ]., C. W. CARLSON, and H. L. WINTERFELD, "Ef-
fect of Heat Drying Upon the Nutritive Value of Corn," 
Poultry Science, Vol. 40, No.4, pp. 991-995, July 1961, 
-----, and L.B. EMBRY, "Calcium and Phosphorus 
Levels Related to Urinary Calculi in Sheep," Anunal 
Husbandry Mimeo Series 62-24, 1962. 
-----, and -----, "Effect of Chlortetracycline 
on Methemoglobinemia Resulting from Ingestion of Sod-
ium Nitrate by Ruminants,'' Journal of Animal Science, 
Vol. 20, pp. 844-848, 1961. 
EMBRY, L.B. and 0. G. BENTLEY, Feeding Urea to Cattle and 
Sheep, S. D. Fact Sheet 92, September 1961. 
-----, A. E. DITTMAN, and F. W. WHETZAL, "Barley 
Rations for Drylot and Pasture Fattening of Cattle," Ani-
mal Husbandry Mimeo Series 62-17, 1962. 
-----, R. J. EMRICK, B. A. WEICHENTHAL, and F. W. 
WHETZAL, "Vitamin A Requirements on Fattening Cat-
tle," Animal Husbandry Mimeo Series 62-13, 1962. 
-----, R. D. GooDRICH, and F. W. WHETZAL, "Feed-
ing Different Types of High Concentrate Rations to Fat-
tening Cattle,' ' Animal Husbandry Mimeo Series 62-19, 
1962. 
-----, R. M. LUTHER, F. w. WHETZAL, J.E. NESVOLD, 
A. E . DITTMAN, and W.R. PRINGLE, "Antibiotic and Min-
eral Supplementation for Wintering Calves," Animal 
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D. R. HovLAND, Ph.D, ______ Ass't. Professor 
A. N. HuME, Ph.D. _____ Professor Emeritus 
D. G. KENEFICK, Ph.D. _____ Ass't. Professor 
ANIMAL SCIENCE 
R. C. WAHLSTROM, Ph.D. Prof. and Head 
MARVIN LARSON, M.S. ____ Ass't. Protessor R. C. KINCH, M.S. ________________________ Professor L. F. BusH, Ph.D. ___________ Assoc. Professor 
W. D. LEMBKE, Ph.D, ______ Assoc. Professor 
WM. F. LYTLE, M.S, . _______ Assoc. Professor 
M. D. PAINE, M.S. ______________ Ass't. Professor 
Q. C . K1 GSLEY, B.S, . ____ Ass't. Agronomist 
E. J. LANGIN, M.S, _________ __ ___ ___ ___ __ lnstructor 
G. M. LOPER, Ph.D. ( USDA) ____ Jnstructor 
C. A. DINKEL, Ph.D. __ ____________ _____ Professor 
L. B. EMBRY, Ph.D. ____ ___ _____________ Professor 
F. R. GARTNER, M.S, __________ Ass't. Professor 
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I. B. JOHNSON, M.A. ______ Professor Emeritus 
L. D. KAMSTRA, Ph.D. ______ Assoc. Professor 
J. W. McCARTY, M.S. ______ Assoc. Professor 
W. C. McCONE, M.S. ________ Assoc. Protessor 
P. H. KOHLER, Ph.D. ________ Assoc. Professor 
J. K. LEWIS, M.S ._ _____________ Assoc. Professor 
R. M. LUTHER, M.S. __________ __ ________ Jnstructor 
J. A. MINYARD, M.S ._ ___________ Ass't. Professor 
D. E. RAY, Ph.D. ________________ Ass't. Protessor 
ROBERT SCHUBLOOM, B.S. _____________________ _ 
Ass't. in Animal Science 
R. W. SEERLEY, Ph.D. __ ______ Ass't. Professor 
H . M. TuMA, Ph.D._ __________ Ass't. Professor 
F. W. WHETZAL, B.S._ _______________ Instructor 
TuRNER WruGHT, M.s. _____________________ ____ _ 
Assoc. Professor Emeritus 
BACTERIOLOGY 
E. C. BERRY, Ph.D. ______ Professor and Head 
R. M. PENGRA, Ph.D. __________ Ass't. Professor 
BOTANY 
D . J. HOLDEN, Ph.D. ____ Professor and Head 
DAIRY SCIENCE 
D . F. BREAZEALE, Ph.D. ____ Prof. and Head 
R. J. BAKER, Ph.D. ______________________ Professor 
EMERY BARTLE, M.S. ________ Assoc. Professor 
A. E. DRACY, Ph.D ___________ ___ a ________ Professor 
S. W. SEAS, M.S. ________________ Ass't. Professor 
KENNETH SPURGEON, Ph.D. ___________________ _ 
Assoc. Professor 
WM. F . STOLL, M.S. __________ .Ass't. Professor 
H. H. VOELKER, Ph.D. ______ Assoc. Professor 
ECONOMICS 
LOYD GLOVER, Ph.D. __ Professor and Head 
ROBERT ANTONIDES, M.S. __ Assoc. Professor 
D. ARMSTRONG, B.S. ___ Ass't. in Economics 
C. H. BENRUD, M.S. _________ Assoc. Professor 
R. L. BERRY, M.s. ____________ Assoc. Professor 
EDWARD DAILEY, M.S. ______ Ass't. Professor 
RALPH FELBERG, M.S. ______ Ass't. Professor 
HARRY GREENBAUM, Ph.D.Ass't.Professor 
R. F. HELFINSTINE, Ph.D. ______ ____ Professor 
CANUTE M. JoHNSON,M.S. Ass't.Professor 
GABRIEL LuNDY, M.S._.Professor Emeritus 
G. MAROUSEK, Ph.D ___________ Ass't. Professor 
A. J. MATSON, B.S. ____________ Assoc. Professor 
MAx MYERS, Ph.D ________________ ,______ Professor 
RALPH NELSON, Ph.Q. ______ Assoc. Professor 
A. PAVLICK, M,S. ______________ Assoc. Professor 
D. PEARSON, J.D. _______ _________ Ass't. Professor 
R. PENGRA, M.s. ____________ Professor Emeritus 
M. GLADE PINCOCK, Ph.D ... Ass't. Professor 
W. F. RAILING, Ph.D. ________ Assoc. Professor 
S. RAY SCHULTZ, Ph.D. ______ Ass't. Professor 
W. M. SCHULTZ, D .Ag. ______ Ass't. Professor 
W. J. ULLMAN, M.S. __________ Assoc. Professor 
P. W. VANVLACK, M.S._ ___ Assoc. Protessor 
ENTOMOLOGY-ZOOLOGY 
G. B. SPAWN, Ph.D. ___ Professor and Head 
M. 0. ALLUM, M.S. ___ __ _______ Ass't. Professor 
E . J. HUGGHINS, Ph.D. __________________ Professor 
D. R. PROGULSKE, Ph.D. ____ Ass't. Professor 
W. M. ROGOFF, Ph.D. __________________ Professor 
H. C. SEVERIN, M.A. ____ Professor Emeritus 
R. J. WALSTROM, Ph.D. ____ Assoc. Professor 
W. L. HowE, Ph.D. (USDA) ______ Professor 
B. w. GEORGE, Ph.D. (USDA) ____ _______ _ 
Ass't. Professor 
E. w. H AMILTON, Ph.D. ( USDA) _____ __ _ 
· Ass't. Professor 
E. E. ORTMAN, Ph.D. (USDA) _________ __ _ 
Ass't. Professor 
w. N. STONER, Ph.D. (USDA) ______ _____ _ 
Assoc. Professor 
W. E. BOUNDY (USDA) ____ Adm. Assistant 
HOME ECONOMICS 
FRANCES M. HETTLER, Ph.D._ ____________ __ _ 
Professor and Dean 
LIDA M. BURRILL, Ph.D. ______________ Professor 
LILLIAN 0. LuND, M.S. ___ __ _________ Professor 
CECILIA SCHUCK, Ph.D. ______________ Professor 
BuRNEss G. WENBURG, M.s. _______________ __ _ 
Ass't. Protessor 
JOAN ASPELIN' B .s . _________ __ _____________________ _ 
Ass't. in Home Economics 
DOROTHY DEETHARDT, B.S. _______________ ____ _ 
Ass't. in Home Economics 
HORTICULTURE 
S. A. McCRORY, M.A ... Professor and Head 
P. E. COLLINS, M.S. __________ Assoc. Professor 
R. M. PETERSON, Ph.D ..... Assoc. Professor 
D. P. PRASHAR, Ph.D. ________ Ass't . Professor 
J. W. RAwsoN, Ph.D. ________ Assoc. Professor 
J. R. w APLES, B.S.r ___ Ass't. in Horticulture 
PLANT PATHOLOGY 
C. M. NAGEL, Ph.D. ___ Professor and Head 
GEo. BucHENAU, Ph.D. _____ Ass't. Professor 
D. FISHER, Ph.D. ________________ Ass't. Professor 
K. C. KRUSE, B.S. (USDA) _________________ __ _ 
Ass't. in Plant Pathology 
STANLEY G. JENSEN, Ph.D. ( USDA) ___ _ 
Ass't. Professor 
C . J. MANKIN, Ph.D. ________ Assoc. Professor 
J. M. McGUIRE, Ph.D. ______ Ass't. Professor 
G. B. 0RLOB, Ph.D _____________ Ass't. Professor 
V. D. PEDERSEN, Ph.D .. _____ Ass't. Professor 
GEO. SEMINIUK, Ph.D. _____ __ ___________ Professor 
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POUL TRY SCIENCE 
WM. KOHLMEYER, M.S ._ ___ Prof. and Head 
C. W. CARLSON, Ph.D. ____________ ____ Professor 
EDMUND GUENTHER, M.S. _____ _____ Jnstructor 
W. C. MORGAN, Ph.D. __________________ Professor 
P. E. PLUMART, M.S. __________ .Ass't. Professor 
PUBLICATIONS 
E.W. METCALF, M.S ... Agricultural Editor 
R. E. Ross, B.S . .. Ass't. Publications Editor 
RURAL SOCIOLOGY 
H. M. SAUER, M.S. ______ Professor and Head 
V. D. MALAN, Ph.D _________ Assoc. Professor 
ETHEL D. NuRGE, Ph.D _____ Ass't. Professor 
J. D. PHOTIADIS, Ph.D._ ____ Ass't. Professor 
M. P. RILEY, M.A. ____________ Assoc. Professor 
ST A TION BIOCHEMISTRY 
0 . E. OLSON, Ph.D. _____ Professor and Head 
ROYCE J . EMERICK, Ph.D ... Assoc.Professor 
GEORGE F. GASTLER, M.S. __ Assoc. Professor 
A. W. HALVERSON, Ph.D. ____________ Professor 
E. I. WHITEHEAD, M.S. ____ Assoc. Professor 
VETERINARY 
G. s. HARSHFIELD, D.V.M., M.s . __ ____ ___ _ 
Professor and Head 
T. A. DORSEY, D.V.M. _____ Assoc. Professor 
L. D . JONES, D.V.M., M.S. ___________________ _ 
Assoc. Professor 
M. McADARAGH, M.S. ________ Ass't. Professor 
J.B. TAYLOR, D.V.M. ________________ __ Professor 
D. R. WENGER, B.S., D.V.M. ____ ___________ _ 
Ass't. Professor 
SUBSTATIONS 
ALBERT DITTMAN, B.S. ______ Superintendent 
North Central Substation, Eureka 
JoHN NESVOLD, B.S. ____ _____ Superintendent 
Range Field Station, Cottonwood 
WADE R. PRINGLE, B.S. _____ Superintendent 
Central Substation, Highmore 
PHILIP SEVERIN _____ Acting Superintendent 
Reed Ranch Field Station, Presho 
w. H. TREVILLYAN, B.s. ____ Superintendent 
Antelope Range Field Station, Buffalo 
JAcKBoND, M.S. (USDA) _ Superintendent 
U.S. Irrigation and Dry Land 
Field Station, Newell 
J. F. FREDRIKSON, B.S. ______ Superintendent 
Southeast South Dakota 
Experiment Fann, Beresford 
LLOYD B. DYE ____________________ Superintendent 
Irrigation Substation, Redfield 
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APPOINTMENTS 
1961-1962 
Agricultural Engineering 
W. D. Lembke, Associate Professor _______________ : ___________________ 8/ 1/ 61 
Wm. F. Lytle, Associate Professor__ ____________________________________ 7 /1 ; 61 
Agronomy 
Norman Zischke, Assistant in Agronomy ___________________ __ _____ 7 /16/ 61 
Ted D. Thorn, Instructor _____ _____ _______ ________________________ _____________ 8/ 1/ 61 
J. J. Bonnemann, Assistant Agronomist__ _________________ ___ ________ 9/l/61 
D. F. Wells, Professor ________ __ ________________________________________________ 3 / 1 / 62 
John Dosland, Instructor ____ __ ________________________________________________ 4/ 1/62 
Lloyd C. Warner, Assistant Professor _________________________________ -4/ 1/62 
Animal Husbandry 
Turner Wright, Associate Emeritus (deceased) ________________ 1/ 2/ 62 
D. E. Ray, Assistant Professor ____________________________________________ 7/ 15 / 61 
H.J. Tuma, Assistant Protessor _____________________________ _________ _____ \:J/1/61 
Economics 
Max Myers, Professor __ ____ ________________________________ ___ _____________ ____ 7 / 1/61 
A. J. Matson, Assistant Professor-------- ---------------------· ____ __ ____ 9 / 1 / 61 
Plant Pathology 
G. B. Orlob, Assistant Professor__ ______________________________________ 7 / 15/61 
Poultry 
Edmund Guenthner, Assistant Professor__ ________________________ 7 /20 / 61 
Rural Sociology 
Ethel D. Nurge, Assistant Professor ___________________________ _________ 7 / 1/61 
Veterinary 
Donald R. Wenger, Assistant Professor __________________ _________ 6/ 18/62 
RESIGNATIONS 
1961-1962 
Agricultural Engineering 
Donald D. Hamann, Instructor ________________________________ ___ _____ 12/ 26/61 
Agronomy 
D. D. Harpstead, Assistant Professor _________________ _____________ l2/ 15/61 
Wilford H. Wallace, Instructor__ ________________________________________ l ' 31/62 
V. A. Dirks, Associate Professor ________________________________________ 3/12/ 62 
Mary A. Sanders, Research Associate ________________________________ 6/30/ 62 
Animal Husbandry 
Robert Schubloom, Assistant in Animal Husbandry ________ 6/30/ 62 
Entomology-Zoology 
W. M. Rogoff, Professor ___ ___________________ __ ____________________________ l2/ 31/61 
Home Economics 
Burness G. Wenberg, Assistant Professor__ _________ __ _____________ l2/l/61 
Rural Sociology 
Ethel D. Nurge, Assistant Professor. _________________________________ 6/ 30/ 62 
J. D. Photiadis, Assistant Professor._ ________________________________ 6/30/62 
Veterinary 
Lloyd D. Jones, Associate Professor ____________________________________ 3/ l / 62 
APPOINTMENTS 
1962-1963 (through Oct. 1, 1962) 
Agricultural Engineering 
Henry Waelti, Instructor _______________________ _____________ __ ________________ g / 1 / 62 
Economics 
Charles England, Assistant Professor__ ______________________________ 8/15/62 
Frank E. Denholm, Instructor ____________________ ________________________ g / 1/ 62 
John Tsung Shun Ying, Assistant Professor ____________________ ____ 9/l/62 
Entomology-Zoology 
Benjamin H. Kantack, Assistant Professor _______________________ ___ 9/ l / 62 
Home Economics 
Evelyn Hollen, Professor ________________ __ ____________________________________ 7 /1/62 
Rural Sociology 
Mrs. Jeanne Biggar, Instructor __________________________________________ __ 8/6/ 62 
Bernard J. Corrow, Associate Professor__ _________ ________ ___________ 8/ l / 62 
Station Biochemistry 
Alexander G. Bednekoff, Assistant Prof~ssor ______________________ 7 /1/62 
Ivan S. Palmer, Assistant Professor __ _______________________________ __ ___ 7 / 1/62 
Newell 
Wilfred E. r-&Murphy, Assistant Professor__ ____________________ l0/ 1/62 
RESIGNATIONS 
1962-1963 (through Oct. 1, 1962) 
Economics 
Glade M. Pincock, Assistant Professor ______________________________ 8/31/62 
Donald Armstrong, Assistant in Economics. _____________________ 8/ 31 / 62 
Anthony Pavlick, Associate Professor--------------------------------9 /15/62 
Edw. Dailey, Assistant Professor __ ______________________________________ g / 30 / 62 
Gerald Marousek, Assistant Professor ______________________________ 9/30/62 
TURNER WRIGHT, associate professor, emeritus, Animal Science, died January 2, 1962. Mr. Wright joined the 
staff in 1923. 
A. N. HUME, professor, emeritus, Agronomy, died August 29, 1962. He had been with the department since 1911. 
L. F. PUHR, professor of Soils, died October 11, 1962. Mr. Puhr was first employed by State College in 1927. 
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